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AIR WPAR COLLEGE RESEARCH REPORT ABSTRACT

TITLE: WorK Measurement: The Controversy over Mulitary Standard 1567A

AUTHOR: Roger S. Alexander, Colonel, USAF

For oven ten years defense contractors have beern res ist ing the rej r.n

to imp! ement disc ipli med work measurement s-,s t ems . An e.-xp 1 an at iocn of te

funrdamentals of work measurement precedes a discussion o+ the value otr

contractor work measurement systems. An evaluation of the ut il1itx of the

-e:- venacted requ irement to report wo0r K measurement d at a to c. 9 E
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BIOGRAPHICAL SKETCH

St.."

SColonel Roger S. Alexander. (M.B.A., Southern Ill inois University) was

S Director of Manufactur ing for Air Force Systems Command in 198B3 and. 34 arid in

.t. this capacity was instrumental in the forrnul ation of pol icy for the appilicat ion
'"

of M!L-STrD-1587A, "WJorK Measurement". He began his career, as an aircraft

maintenance officer. Since 1974, follow ing an Educat ion With Industry tour with

+,the Soe ing Vertol Company, he has held a var iety of positions in the :ontract inj

and manufacturing areas. Colonel Alexander is a graduate of the Armed Forces

Staff College and the Air War College, class of 1936.
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PREFACE

This paper is not intended to be a source document that will
permit an indepth understand ing of worK measurement. It is
merely a review of two aspects of an 'acquisition issue" that
has been festering for over ten years. The paper is intended
to provide a review of this issue for the author to aid in
his preparation for his subsequent assignment as Director of
Contracting in a Systems Program Office, and nothing more.
The Directorate of Manufacturing, Deputy Chief of
Staff/Product Assurance and Acquisition Logistics,
Headquarters Air Force Systems Command contributed
significantly in the preparation of this paper.

b,

9Y 2



INTrRoDUCTION

On 26 June 1985, the House of Representatives voted to amnrend the 136 DOD

Author izat ion Act to include a requirement for "cost and pr ice management The

amendment instructs DOD agencies to gather- and record a variety of cost, pricing

• " and labor efficiency data so that it can be made available to Congress upon

request. For rew, ma or negotiated contracts, data is to be recorded by both

prime and associate contractors for categories includ ing cost of labor,

mate- ie l subcontr acts, overhead, prof it and general and admirn i--.tr at .ve

expenses. In particular, the amendment insists labor costs are to be corp Kea

using the "current industrial engineering standard hours of work content Kal so

- nown as 'should-taKe' times) for the worK." (1)

Th.e Passage of this amendment has been accompan ied n str crg r metor .c t c,

the groups who have a significant interest in the area: Congress, the cefense
r'

industry and the Department of Defense. Senator. CharIes Grassle .F- owa. .s a

central figure in the debate. At a seminar held in lateJe n 3J ,e 5 C, !I

Standard 1567,, "WorK Measurement'. Senator Grassl e ,, d ir ecTed te .:

. remarKs to the industry, participants. "There is a gerer r a -.
4/

o er;ormance in the industry wh ich s imp I has to be rrp" c.ed. r ie

overstaffing of assembly Iines, there are ser ious qual it;: co nt ro I Ca. t;;ct is

that produce excess ire scra p and rework, and ther e is s ip" ie z e

management." He added, "There are many ways to save money in defens._--e. -ICk:

productivit' improvement is the perfect place to start. Now tat t e aefence

budget is frozen, and since future budgets will I iKel be E.r impv, as we *, e

we', to I iv ing w i th less mnonev, and avo id ig arcn e a at , on r defer: a. CO cT ,

comcan,,'s s program is +o constantly I ncrea:.e the product i it> ErCd e 4 eC . ot

o, r program. Worv mieasurement and labor _s.tandards : becc,m,,e Irc. eaC.,e a;

., is ible in the defense coMmunit2.) . ('2)

04 " .'" ,"" " " -, : " "r""? "": " '"; '''" " " ": ''' : '''"? '""'''" " """ '''':-/ .. : :-:-:-:--'



Dur ing Senate hear ings on the subject, Richard Engwal I of t.,e West ingnouse

* Manufacturing Systems and Technology Center-, test if ied on behalf of the

Aerospace Industries Association. He stressed the industry 's efficiency

performance, saying, "There is no major difference between commerc ial and

aerospace industry performance except that most commercial industry compan iei

achieve standard in a shorter per iod of elapsed time due to significantly

f greater production volumes and rates as well as more long term progr-am

stability. Furthermore, product and process technology/spec if icat ions are much

less complex than in the defense industry." He went on to sax that wor,

measurement "...adds I ittle value to the product we manufacture an in1 rrsant-,

instances is being non-cost effectively imposed on us by the application of I'Ni

* St.andard 1567A. (3)

Mr. Charles H. Hooper, Director of Manufacturing for Air Fo.ce SIste.;

Command, supported Mil Standard 1567A as "a tool used by the Air Force Systers

"% Command to reduce costs and increase productivity." He added that "it is not a

panacea which will automatically cut the defense budget in half. The ir Force

Systems Command "is determined to u..e work measurement data in cortract pr ,Z ;,

-. negotiation and management." Mr. Hooper went on to say, however, a L .;.k

"most defense systems, because of their relativel, Iow production voluIe ara

*.- frequent design improvements, never reach 'mature product ion , the data;k cv ief

A. to Congess should be cons idered with extreme caut ion." 4

What is going on here" Why is the United States Congress I eg siatIr, g the

-t. use of work measurement in deT ense contractor plants- Jhy is tre Jnted S+ates
-,?.
4.. Congress requ ir ing data based on 'induSt ial enj ineer ing standsa- ho,0r s to be

- pro" ided upon request" This paper w u :1] attempt to sort t.hIs co: t oUe oUt.

will first address the ut i' it of us in; 'il Standard 15675, "'eor K easr enent

.. % .e.

r.4".i
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as a cost -educt icr and product iv ity improvement tool, then I will c s x r tr,e

utility of collecting and pro,.,iding data based on a work rneasuref,ierit .> ter, To

'Congress to permit relative contactor efficiencies to be determined.

WORK MEASUREMENT FUNDAMENTALS

In order to understand the utility of Mil Standard 1567A we must fir--.t

understand the fundamentals of worK measurement. The foundation c a W1o %

:easuremert svstem is the labor time standard. The labor time sTaIdar- 1 I

es tabl ished by contactor industr ial engineers. It represents the i e a

part icular taSK "should take" dur ing mature production, which is inc,mr rai x
01

considered to by reached by the production of unit 1000.

. .2

'There are six elements which are cons idered when a labor t ime -tarar J

* deueloped:

1. Training. The worker is assumed to be adequately trained.

2. Pace. The worker is assumed to be performing at a "normal" pace.

3. Unit of worK. The tasK to be accomplished (for example, r- aret 5r t A to

part B) is completely described.

4. Manufacturing method. Labor time standards are total I, deperde ,t o;, -,a

Particular method chosen. (Two companies may make an ident ical componer', ot

i4 their "methods" are not identical, the labor time standards azScc iate a .

producing the product will be completely different.)

5. WorKing conditions. Changes in work ing conditions (for example, fr: om a

. wel1-lighted, air conditioned factory to outside in heat and humidit,) will

-' tr:p-P ct the labor. time standard.

S. Oual it t,. The worK is as .umeJ to res:.ult Ir a Product Cof accetat'e

.ual ity. No rework and repair is considered as Fart of the taze..

'C -% 4. 4\.. . . . . . .A... , -%..% * -. % e . -, - .. . ° % *



%I',

6v conp-ar ing +he labor, time standard t o the hours that w e re act ual'.

e, ended to c-ornp ete the tasK., the contractor (and -the government) .,an:

1. Gair v.i blitv into labor ine{ficiencies a t the le veI a t Whi-ic h tr,

p ro blIems o ccu r

2. Use the Iao t ime standard a--- the u It imate performance object ive.

3. Eval uate al ternate manufactur ing methods b,, compar ing the I abo," t i me

5tandar dis -e,:.uired to comp lete a task us ing one method w th those r'.eu ired isng

a, a! te, r, a+te me thod.

a. a ' c~ nd negotiation insc ight by using per.forrnrce, aqainr a

ti;me standards 32 a toolI to quant ify past performance an d f or.ecas-t f . t,.:e

-pr o,,e ent s

- goo-d '.or+ measurement sy ,stemr should' rmeet the '=Llowing cr iter z,:

1. Establ 'sh the most cost-effective manufacturing method t o c ornp e Te a

Part icular taSK.

B. Set suff ic ientl precise abor time standdard t t h s th rcr e a cur

-ound tn o-- m ,h ch to measur tvenraor manufactur irg 1abor per- goae

. s h l or standards a to t leat pr fercent oe a;ie. ECt

--a-ufact,.r ng labor hours necess-ary, to build a particular product. 41 d d.t oa I

c o,,er a ? e o + d irr! ect man uf 4 ctur. i ng iab or h o ur-: rra,' rcot b e appr. opt- iate _ r:. lq E ,-e

.ermai ing9 t d a C _oU J b e CU..i c ,e rt I c ornp 1e~x at-,d non -repetit ive o P r.E!C., a

-oending the funds associated with developinq preci1s e Ia b or st andar ds .

4. Measure the actual hours expended and compare them to the labor ime

Standards ed

.. rtaleat ze th .j4,erenze between the actual time and the "star ard t Ime

I dites ere-ace ndardvs l t ao nCe to if' stan darmd"a and is ote termed

"ief joo wokicaereietstmshudmette': o ";c.ie .

I.Etalshte ot otefetiemauacuig ehoo oplt

narticular, - " .-,- tasK . " -", -. ' - ' , ."- % -" - '"" -" - " - '''' ' '. -" .' , • "".' '- . ' ," '"' , ""- ' ' ,]



S. Set aggressive performance improvement goals with "standard" as tne

ultimate objective.

7. TaKe appropr iate correct ive act ion to reduce var iance and mee t

performance improvement goals.

S. Establ ish an effect ive "methods improvement" program to improve

operations and reduce the labor content of individual manufacturing processes.

9. Maintain the labor time standard as the manufacturing method changes

over time.

10. Use the labor time standard data (the relationships between ":actual an.o

"standard" hours) to budget, plan, schedule and estimate manufactur- ng

requirements.

MiI Standard 1567A defines a system that encompasses the cr.iter ia ou ti .e

sbcue. The approach the standard defines includes the requirement for a tsj Ic

structure that will permit the worK measurement system to function effectivelx.

The contractor is requ ired to establ ish the following enabl ing mechanisms:

1. A work measurement plan and supporting procedures.

2. A clear designation of the organization and personnel respons ble or

the execut ion of the syvstem.

2. A p1.n to establish and maintain engineered labor standards o4 Known I
accuracy.

4. A plan to continue to improve work methods in connection w ith the

established labor standards.

5. A defined olan for the use of labor standards as an input to buageting,

estimating, production planning, and "touch labor" performance evaluation.

S. An internal audit system.(5)

SI
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The Mil Standard is appl icable to new and follow-on procurements for

full-scale development programs which exceed $100 million and for production

and/or major systems modifications which exceed $20 million annually or $100

million cumulatively. It also applies to subcontracts valued a $5 million

annually or $25 million cumulatively. It does not apply to contracts or

subcontracts for construction, facilities, off-the-shelf commodities, tri me and

materials, research, study and developments which are not connected Wi Ith an

acquisition program. It does apply to firm fixed price as well as cost tFe

contracts. And it does apply to depot level maintenance valued at S20 rnililori

arnualV or $100 million cumulatively. (S) Through this Bset of cr -ter la i ir

. Force Systems Command alone has programs worth over $30 bill ion that are subject

to the provisions of the Standard. (7)

APE CONTRACTOR WORK MEaSUREMENT SYSTEMS VORTH4HILE

The approach outlined by the Mil Standard seems to be reasonable. The

benefits that can be real ized through systematic development of standar as arid

systematic compar:son of actual hours to the standards are obvlous . tren

have the defense contractors been so adamently oppos.ed to the impos .l 0: tX.E

Mil Standard? Has it been because it is not cost effect ive In 13'3 the

Government Accounting Office (GAO) examined this question and concluded that the

Mil Standard is indeed cost effective. The report concluded tnat dr amat ic

product ivity improvements and cost savings are be ing real ized at contractor

Plants where the standard has been applied. Several examples of positive

. esults were given. In one instance one Boeing Aerospace Compan. Production

1 ine 's performance to standard improved b;. 20 percent in two 'eari. Hcco0 r'd Inl :

to the report, "tte Air Force estimates that Boeirg achieved a gro-s sa ifl3. oi

about S31.3 million with an investment to implement the s>ster of about $1.3

S" million - a return on in,,estment of about 17 to 1." 'S.

"(o"



The report went on to say, "where irrplemented by the Air Force, anticipated

problems by industry, D0D and all serv ices in gett ing the Nil Standard on

"contract have not surfaced and productivity increases and related cost control

beref its have been dramatic, even in the early stages of implementat ion." The

GAO went on to say that contactors apparently have proposed no visible costs to

the contractual requirements of the Mil Standard. Government contract

administration officials said that it acually maKes administration of the

o +ract simpler and less costly because it is compat ible with exIt in3

r' nagernent S- s. tems and not redundant. (3)

If application of the Standard is cost effective, as the GA0 mainta ins,

what then can industry possibly object to2I When the Mil Standard was f ir.i

i-troduced ,-r, 30 June 1975 industry characterized the approach as i:eterr ent .

'-ee enterprize", "galloping social ism," and "cost prohibit ive-adnin ist'a~tie,..

moonster". The prevalent attitude of industry in 1975 was reflected b> the

following statement, "The question is not the adequacy of the proposed

MIL-STD-1567, the question is whether any customer, inc ud ing the Government,

has a right to coerce private industry by a system of checks and balances on

aheir internal management practices. " (10)

Ten years later., at a conference hosted by Air Force Systems Coimma d on

20-21 February !385, industry had exchanged their emotional react ion for a mor %2

reasoned set of objections. One cannot resist speculation that the revelatIons:

of $300 hammers and $6,008 toilet seats supported the Government 's r ight to

coerce private industry by/ a system of checKs and balances on their internal

* mana.ement pract ices ." !ndustr,/'; position at the Feb '5 meet inrig Wasi as

-to1lows. The cont inu ing emphas is on ill Standard 15G7 is inappropr iate

because:

* -7-
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1. Direct labor is a small percent of total cost and growing smaller.

2. Direct labor is already the most measured cost element.

3. Other cost reduction initiatives have more potential to include overhead

reduction, producibil ity engineering and planning, low risK trans it ion to

V. production, Manufacturing Technology, Technology Modernization, qual ity,

improvement initiatives, worK-in-process inventory reduction and participative

management programs. (11)

While offering the above objections, industry did concede that the basic

., intent of Mil Standard 1567A is good, but that most contractors already have

work measurement systems that meet that intent. In other words, the wor.i

measurement systems that already exist aim toward reducing costs and improv ing

oroduct iv ity, and therefore impos it ion of the requ irements of Mil Standard 156>7:

-'.: is unnecessary and burdensome. (12)

Air Force Systems Command (AFSC) agreed with the contractors that Ai

Standard 1587A was but one of many cost reduction and productivity imp rovement

tools that were available. AFSC also recognized that most contractors 3id htva

w worK measurement systems, however they were concerned that those a> stemz jet e

not as effective as they could be. In 1983 and 1984 AFSC conducted a ser ies of

"productivity reviews" of contractor operations. One major focus of the reviewi

was to evaluate the work measurement systems. The composite findings are as

N % follows:

Work Measurement Indicator AFSC Assessment (13)

Establ ish Method Fair

Set Standard Good

@4 F -81-111,



Engineered Standard Coverage 10-95% Range

Measure Actuals Good

Analyze Variance When Over Budget

Establish Goals To Budget

Corrective Action When Over Budget

Improve Methods Weak

Maintain Standards Weak

Standards Used for Estimating Approx. 1/2 of Cases

I,

The Key word used in the AFSC assessment is "budget". It appears that

contractors are using the amount of hours or dollars budgeted to be the

Derformance baseline and that standard hours are used only for allocat i.-g the

budget. Once the budget has been negotiated, reduction below the budget cur ,e

is unusual. AFSC also found that historical actuals were used as the start irg

point of performance curves. It was also unclear as to what the relationschip of

standard hours were to projected actual touch labor hours in the preparat ion of

pricing proposals. In summary it appeared that historical performance becooes

the estimate, which, in turn, becomes the budget, which becomes the per -or rar:ce

goal . In other words contractors are not basing their performance orjectiveas o

'what a task "should take" they are basing their goals on what it "did take'.

(!4) Contractor's work measurement systems are riot operating as t'e;' shouca

operate: they are not in conformance with Mil Standard 1567A.

What this all boils down to is that contractors resist anything that will

reduce their profitabili ity. Unfortunately, the Government procurement rules

dictate that profit will be a percent of cost. Thus anyth ing that is d on e to

reduce costs (improve productivity) results in a reduction of prof itabil ity.

~- 93-



Mil Standard 1567A strikes directly at this equation, and the contractors are

resisting to the best of their ability. Fortunately, it appears that slow

progress is being made to imp 1 ement the Mi1 Standard, however-, it is remrfar K ab Ie

that the United States Congress has had to get into the act to ensure that

progress continues.

V. SHOULD CONTRACTOR WORK MEASUREMENT DATA BE REPORTED TO CONGRESS?

If it makes sense to insist that contractors operate or K measurement

systems that conform to Mil Standard 1567A, does it also maKe sense to, r epor t

the results of those systems to Congress in order that an "efficiency' judgernent

can be made? There are several phenomena that operate in the world of weapon

s,,stems development and manufacturing that militate against beri, ab:e to ma.e

-b meaningful comparison of contractor's work measurement data. E.. er if the

contractor's worK measurement system does meet the requirements of Nil Standard

1567A there is sufficient flexibility in the Standard such that differences can

# exist between systems. For example the techniques and definitions by wrich

labor time standards are establ ished can vary sign if icantl . I.cCu ac

requirements of labor time standards can vary from within + or - 10 perc cnt t

"estimated" standards for which there are no accuracy r. equ ir emetits. Some

4 contractors include in their "standard" some provision for. inefficienc, m:'nd u-.e

: that "ad iusted standard" as the baseline from wh lch to measur e per fomar mce.

Some contractors include "set-up" (planned worK necessary to get ready to

O perform a taSK) as a "var iance " or "inefficiency". Others include "set -up" in

the labor time standard. For the small lot sizes typical of the defense

ind'ist-v, set-up labor hours can be substantial. Mi I Starndar d 15G7- ;:,-- o, es

broad criteria which the contractor's work measurement system should meet. it

does not eliminate all differerces in work measurement systems. (15)

-



Another factor requiring caut ion when atterpt ing to evaluate reat i e

contractor performance is the "phase" of the pr ogr am. Our in; .r C3r am

development, des ign and manufactur ing instabilities are common. Due to their

rel atively high cost, precise "engineered" labor time standardsi, a: e general.

not established until manufacturing methods and processes have beer, statil ized.

Estimated standards are usual 1 y used dur ing developtnent. Even after

transitioning to production, and the establishment of "engineered" ztandaroas,

some inef 4ic ienc ies remain because of the comp lex it of the nanatact.r 1:53

pr,;cesses . us- it would be i,,val id to comp are a contr actor W o 5 i, -he

euelooment Phase of a program to a contractor who is: mature pr odc._. -

Our ing development and production, the contractor Is e . ecte to aKe

S ign if i.-ant steady Progress to dr ive actual mani ufactu. :n; 1 -e- ,,. .

-u,' d the labor time standard. HoLever , -jeaF r s-tern Fe : :

continuously reviewed and improved as technolog,, and the threat, : a.&"ge.

These changes often require manufacturing process changes, which then ;ru-_t te

deveIope._ and refined. This serves to delay ach ieverrent Zi -!e a t r

product ion. Weapon systems in dove lopment ,r ear 1 / product :c'n :-t

e/Pected to be produced as- ef ic ient I- as thos e :-" rnat.r e c ct i-

program differences. as w.ell as the differences in the labor tI nre st ri ca

tkemselues . make compar ison of separate :o'tr actors , o e , ,r C . . .Z-.;.

--eparate progr, ams within the same contractor tacIl It,, etr-e e. , t- ...

There is anotrer factor wM icr makes comp ar ison Cf worK rneaur e,,e:.t u3t

;o ,ontr actor er, I-C AeIC I. is eC e I ep reserited Dv a per tC, rrrma ,c m.Le . ,

j - a r - ;4 1 - a. 1 . 4 0- . Q. tt:- .
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- -. . -. - ,, .. ,e * ,,o.i. t d F', 1 i-sh or took 1.63 times iofcr .a',

.. -,: . tc cc "stancard", . The use of t;,e per- or mar. cc irAe.:

._ ..- t',r c.rnp a:ed t / tre :Frprovemer.t of "manufactur ing metrocs

ur.-'r: n meth.od is tre uay that a specific tasK is accomp! ished , i.e. t .e

de'in tion of the tools to be used and the steps to be taken to accomplisn a

.e: ic un it of worK

. - e-ample of the risk associated with the concepts defined above cr. be

I een data that was actually provided to Congress. Ear l I ri the F- ocC;t ,r'I

C- Ic , a Fart icul ar program., the rat o f "actual ' to "and;; : c

1.63 first quarter F'Y 83) This "performance index " was reduced to 1.4 o, e

'ear 1 ter (; ir st quarter FY ?4. B- the first quar. ter of FY1, 35, hcwere, ec

Qerforna,,-e index had increased to 1.47. One might concluce f'r t, 1I cZ; ,

orogr. Perfomance was degraded and that the ,Fir Force Sho"ld t a., a .:

against the contractor. This conclusion would not be correct. Plthc.gh the

performance index increased between the end of the first quarter of FY S4 ana

the end of the first quarter of F' 85, the "actual" manufactAr. ing hours , eju-e%

to produce a unit had declined from 348 to 339. Cesp ite a higher P a ,-f;;c=

index , the cost to the government was less. The cortr actor had r, de tar.=, .

agre s ive program to drive manufacturing hours out of producticr pr, ccess -.

de.e lop ing and implement ing better, more efficient rnanufactur rig methoc- c

the Ai r or,:e h.ad r.equ ired the contractor onl * to dr Ive down the fer o :iance

index, there would have been 1 itt Ie or no emphas is on methods irprovement. The

Air Force would have a very efficient, but not necessari l y.v effectve,

i
' contractor. (!S)

One last comment on compar ing contractor pirfor. arce is ) or, cc- & C.r

concluding this paper. There has been a propensit ,, 
i ror Congress anc the pres

r r 'r( r* .1 * % % ~' ' %i%~%%

p --. w w



-, , . . . ... .. . . - . -V.. .. t' V 7- = . . . . . . .

'V

to compare defense contractors with manufacturers of commerc ial products. Th is

cor par ison is extremely d iff icult, if at all feasible, and must be aprF,oached

w ith extreme caution Generally, techn iques used to develop I abor time

standards are consistent, regardless of industry. However, the defense irdustry

can be characterized as one of limited production volume of extremely complex,

state-of-the-art equipment and systems. This compolex ity means that the "cycle

> times' (aggregates of individual labor time standards required to corplete
%.

specific t.sKs.) for processes common to defense systems are ex tr-ereI I c,.,,

-)+en ts much as 20 to 30 hours. This is especial 1y true ir f -inal L 5err,b.

Thbere some operat ions exceed ,30 hours.

Most commerc ial bus inesses which apply labor standardsc are .h:gh ci e

% -od'.cers of relative! s imple equipment. Process ccle times. jenr era. I aZie

4ro,) seconds to minutes. These extremelv repetitive, short -C : Ce cCe at -o:,= a;"C

inherentl, more efficient than less repetitive, long cycle operati o;,!. L0f9

W vce operations contain more worK elements to be sequentially performeo. n,

,ore worK elements, mean more potential for error. There IL C 'L eC; ei CE

'n -uo idab I e del ay to recheck instructions, repeat steps performred, ; ete.

-+Ye s;ec i4 ic netthod to be used in intermed iate process steps. 1 !1.1

t CMCLUSI ION

W.Jhat can we conclude from all of this? Does it maKes sen.e to ir',:st +a.t

defense contractors use a wo; K mesuremen t system that comp! Ies I th the

-eq- irements of Mil Standard 1567A" Does it maxes sense to report :te re-ults

of those svste rs to Congress so that an "eff iciency" judgeme -it ,an t mace-

!J,-v measurement sv.terns ire .: e cel lent managemen',t too to :-c1, ;:. _. .ate,

.- d improue manufactur ing labor per for rance. Pr oper I> ap 1: ed, he , cari-I e &--

,o - 13-



labor hour content and thus reduce the cost of weapon systems to the gayer bmeft.

Their ,at i1 ity , however, is confined to single contractor operations, i.e., wor K

measurement systems only permit contractors to accuratIel/ measure their oW:'

performance against their own ideal. There are too many variables involved to

enable a meaningful comparison to be made between contractor operations. The

factors of production phase, complexity of the system being manufactured, the

4 number and magnitude of design changes and the aggressiveness of the methods

improvement program all influence the results of the work reasUrement s.;.stem.

4i
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